The tachykinin NK2 receptor antagonist SR 48968 inhibits citric acid-induced airway hyperresponsiveness in guinea pigs.
Airway hyperresponsiveness is a main feature of asthma, and several lines of evidence suggest that tachykinins might be involved in the pathogenesis of airway hyperresponsiveness in rodents. We conducted a study designed to describe an original model of airway hyperresponsiveness induced by citric acid administered as aerosol to guinea pigs, and to investigate the effects of the nonpeptide neurokinin1 (NK1) and neurokinin2 (NK2)-receptor antagonists, SR 140333 and SR 48968, respectively, on the development of this airway hyperresponsiveness. Animals received thiorphan 1 mg/kg intraperitoneally and 30 min later were exposed to an aerosol of citric acid 0.4 M for 1 h. After 24 h, the animals were anesthetized and ventilated. Airway hyperresponsiveness was evidenced by significant shifts to the left of dose-response curves for intravenous acetylcholine (ACh) without a change in maximum responses to ACh. Exposure to citric acid induced an airway hyperresponsive that was abolished by chronic pretreatment with capsaicin (120 mg/kg, 5 d before citric acid exposure). SR 48968 1 mg/kg intraperitoneally, given once at 30 min before the citric acid exposure, inhibited airway hyperresponsiveness, whereas SR 140333 1 mg/kg or codeine 30 mg/kg given under similar conditions did not. The inhibition of airway hyperresponsiveness by SR 48968 did not result from functional antagonism, since SR 48968 did not affect ACh-induced bronchoconstriction, nor did it result from inhibition of tachykinin, which could have been released under the influence of ACh in hyperresponsive animals, since SR 48968 given after the exposure to aerosolized citric acid failed to inhibit airway hyperresponsiveness. In conclusion, these results show that inhaled citric acid can induce the development of an airway hyperresponsiveness in the guinea pig through a release of tachykinins, and also demonstrate that NK2-receptor stimulation plays a predominant role in the development of airway hyperresponsiveness.